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Charles Warren sought to demonstrate precisely this: that Guillaume Dufay had incorporated the architectural proportions of the cathedral of Florence, and its newly completed dome, into his motet for the dedication of the church.' Thus, according to Warren's thesis, on the day of dedication, 25 March 1436, music, architecture, and spacial mathematics sounded in perfect harmony. Warren's study, a classic in the field, has similarly developed a following among scholars in other disciplines, and for a reason that is easy to understand: it seems to prove a clear, causal connection between related media of artistic expression, the sort of causal link between the arts that all observers intuitively sense but aestheticians can rarely demonstrate.
To review briefly Warren's hypothesis: He posits that a basic module of 50.8 braccias (the square of the crossing beneath the dome) served as the fundamental measurement for the entire building.'6 Warren first sees three of these units in the nave, two in the transept (one on either side of the crossing), and one in the apse. Next, now measuring vertically from the base of the cupola, he finds one and a half modules in Brunelleschi's dome. By multiplying each of these parts of the church by two he arrives at the ratio 6:4:2:3. Aside from the fact that there often is a discrepancy in the numbers ( Fig. i ). Obviously the dome of the cathedral is not part of the nave. Warren next puts forth a measurement of 28 braccias as a secondary module, seeing six units in the nave, four in the transept, and so forth. While a module of 28 braccias might provide an easy analogue to the units of 28 breves in the motet, it forces Warren, once again, to extend his measurement of the nave into and under the dome (6 x 28 = 168, not I36). Warren's assessment fails to meet the most basic analytical requirement: for any architectural analysis to have validity, it must relate accurately, indeed exactly, to the components of the structure that is being measured, either as that structure presently exists or as it existed earlier in history.
The cathedral of Florence was begun about 1294 under the direction of architect (capudmagister) Arnolfo di Cambio.2o Work on the west facade and the north and south side walls continued until 1334 when money and energy were diverted to the construction of the famous bell tower under the charge of painter and architect Giotto. Not until 1355 did the operai of Santa Maria del Fiore (the overseers of the fabric of the cathedral) and the consulting architects turn their attention back to the cathedral proper. Between 1355 and 1384 the side walls, bays, and vaulting of the nave progressed steadily from west to east. In its final form the nave consisted of four bays, each with a center square of 34 braccias." The total width of the nave (fractionally less than 68 braccias) was made to be twice the measurement of any one side of the square, and the total length of the nave 2" To be precise in describing the module of the nave, a document of 1357 states that the unit was to be something fractionally less than an exact square: the width of the "square" was to be 33 9/16 braccias and the length 34 braccias. Thus while the length of the nave is 4 x 34 or 136 braccias, the width is 2 x 33 9/16 or approximately a braccia shy of 68 (see Saalman, Brunellescbi, 40).
(136 braccias) four times the side of the square (see Fig. 2 ). The height of the vessel rose to an impressive 72 braccias.
As the nave neared completion, attention increasingly focused on the east end of the church. From its conception Santa Maria del Fiore had been planned so as to culminate in a large octagonal dome, shaped to conform with the spirit of the famous twelfth-century octagonal baptistry that stood before the west facade. But the size of the dome and the nature of its supporting structure were an issue of continuing debate. In 1367 the architects chose to construct the larger of two domes then under consideration, one measuring 72 braccias side to side at the base, and to place this enormous cupola on a circular drum." Drum and cupola were to begin at a height of 72 braccias (the height of the roof of the existing nave) and extend upward an additional 72 braccias. Flanking the cupola on the north, east, and south sides were three radial chapels each of a uniform dimension, but a smaller size than the large, center octagon. These were completed in 1408, 1415, and 1421, respectively. The drum was substantially finished by 1417, and upon it Brunelleschi began to erect a prescribed double shell cupola which rose and curved inward, according to the geometric formula of a quinto acuto, to a point 72 braccias above the base of the drum and i44 braccias from the floor of the church below.
The cathedral of Florence is, then, an edifice that combines two rather different architectural forms with two significantly different sets of dimensions:23 a longitudinal, simply proportioned nave comprising four bays centering on four squares of 34 braccias (see Fig. 2) ; and a proportionally larger, geometrically derived transept and apse centered on a dome with a primary dimension of 72 braccias. The proportions that rule here are thus 2:I and 4:1 in the nave (and also 12:11 if height and width are compared), and, on a wholly different scale, 3:1 in the centralized area of the dome. The octagonal nature of the dome further invokes 8:1 as a relationship of potential significance.
"
The striking concept of a double shell cupola, one shell reinforcing the other, was apparently not original with Brunelleschi but was "firmly determined well before [he and his competitor Ghiberti] came on the scene" (Saalman, Brunellescbi, 85). Indeed, double shells of this sort had been employed previously in domes of other large temples. Brunelleschi's great accomplishment, as all contemporary commentators acknowledged, was to build this gigantic edifice without benefit of "centering" (the substructural scaffolding traditionally employed when erecting domes and vaults). For in this way the topos of the Temple was insinuated more securely in the minds of simple cleric and layman alike. Usually this imagery appeared in the form of visual aids to the written word, specifically as illuminations in the psalter, the Bible, or commentaries on the Bible.s5 Typical of these is an illustration in a fourteenth-century English psalter, which depicts Solomon supervising laborers who measure and cut stones for the Temple (Fig. 3) .53 Similarly, an illuminated fourteenth-century French biblical commentary, a copy of Guillart Desmoulin's Bible historiale, shows Solomon directing the building of his sanctuary while a cleric calls the faithful to worship (Fig. 4) While most illuminated manuscripts depict the theme of Solomon and his Temple as a contemporary scene of "work in progress," some recreate the temple with the help of schematic diagrams.57 The greatest number of these floor plans and vertical cross sections are found as visual aids to a single fourteenth-century work of biblical commentary, Nicolaus of Lyra's Postilla in testamentum vetus. In these the measurements of the Temple are given in cubits but the illustrations are rarely drawn to scale (Fig. 7) .58 Surviving today, whole or in part, in more than twelve hundred manuscripts, the Postilla was by far the most popular work of scriptural exegesis of the late Middle Ages.59
While these manuscript illuminations were intended to help establish an anagogic equation between the Old Testament Temple and the contemporary Christian church, this parallel is most forcefully demonstrated in a painting executed in Florence in the year 1436 (Fig. 8) 63 Feo Belcari reports that Eugenius had originally intended to grant remission of sin for six years and six Lenten seasons, but was encouraged to change to seven and seven by Cosimo de' Medici (information kindly communicated to me by Dr. Arjan de Koomen and contained in his "Dufay's Nuper Rosarum Flores," n. 40).
are extant more than a half-dozen such reports.64 Of these the one best known to historians of music is that of the Florentine humanist Giannozzo Manetti, for not only is it the longest account, it is the only one specifically to mention music.6s Manetti relates how the ecclesiastical and secular dignitaries processed from Santa Maria Novella, the papal residence in Florence, to the cathedral by means of a newly constructed wooden bridge, or elevated walkway, three feet above the ground. They were preceded by a large number of string and brass players, though whether these instrumentalists performed, or were present merely for symbolic purposes, is not certain. Yale University
